1053 
CONSOLE PRINTER 



029 
KEYBOARD 



13SD 
SINGLE DISK STORAGE 



CORE STORAGE 
k US *K-32K 
2 US 8K-32K 



1131 

CENTRAL 

PROCESSING 

UNIT 



I/O 

CONTROL 

CfRCOITm 



SYNCHRONOUS 

COHHUN I CATIONS 

ADAPTER 

STORAGE 
ACCESS 
CHAHNa 




1627 

pLorreR 

HOD ! OR 2 



1132 
PRINTER 



1055 

PAPER TAPE 

PUNCH 



PROGRAM LOAD DEVICES 
I 1 



CARD PUNCH 
HOD 5 



DATA 
SET 



PHONE 
LINES 



1231 

OPTICAL 1ARK 

PAGE READER 

HOD 1 




lljit 

PAPER TAPE 

READER 



I«A2 

CARD READER 

AND PUNCH 

MOO 6 OR 7 



2501 

CARD READER 
HOD Al OR A2 



B 



NO 1133 



Zl 



CUSTOMER 

DEVICE 



CHANNEL 
MULTIPLEXER 



1133 
MULTIPLEX 

CONTROL 
ENCLOSURE 



SACH 



I/O 

CONTROL 

CIRCUITRY 



2310 
BISK STORAGE 
MOD 81 OR B2 



D 



1403 

PRINTER 

MOD 6 OR 7 



2310 
DISK STORAGE 
MOD Bl OR 82 



RED 



















DATE 


EC NUMBER 


DATE 


EC NUMBER 


U 30 SYSTEM CONFIGURATOR 


MAY 65 


1*1 5^*800 








OCT 65 


i»15W3A 






DATE 


APR 68 


P/N 


220135't 


22APR68 


419675 










TYPE 


1130 










TRM 


AAOl 1 










iSJ^ 


rft 



CO 



CONSOLE 



SAC 



<t ► 



SCA 



1231 



2iOl 



OI9/105J 
KEYBOARD/ 

pftiffrtR 



CAKD 
KtAD/PUNCH 



kA 



SISUU 

DISK 

STORAGE 



I 



ADDR DECODE 



CORE STORAGE 




iMSi '«(-32K 




2US; eK-32K 






CORE 


RESERVED FOR 


ADDR 


~ "pftlirTouTrtir IMAGE 

INTERRUPT ADDRESSES 
ISUEX RE&ISTER"T,2,3 


7^0039 ~ I 
T0013 

T oo'5'3 



11)2 

PRItn-ER 



njVioss 

PAPER TAPE 
REAO/PUNCH 







•» 










in 


„ 




8 




n 


!!! 


^ 

^ 

■^ 


d 




M 


— 






P 








■ac 


i 




Z 


Ml 




r 




;: 


>- 






irv 






>- 




^ 

o^ 

















•»^ 




i 




X 


UJ 












m 






a 




•^ 


« 












tM 












« 












:f 












D 












Z 












U 












Ml 












Ml 
























< 












a 












m 





;s 










^ 


00 

J- 








z 


IS. 


LA 


















^ 




-» 






tu 














u> 




« 






< 



1 


1- 



or 

a. 

a 







Ml (32K) 


«I5 


H2 (I6k) 




"' ^^^^ STORAGE 




ADDRESS 




<"•*") 




11 „ 


^^_^ 




I 



l>0 



l»»5 



INSTRUCTION 
ADDRESS 
(I REG) 



I 



rr3 



DO DI5 

ARITHMETIC 
FACTOR 
(0 REG) 



1 



* * 






10 15 

CYCLE 

CtWKOL 
COUMTER 



I 



(S 



uo 


TEMPORARY 

ACCUHULATUK 
(U REG) 


U15 



AO AlS 

AtCUMUIATOH 

(A Ui) 



QO 



QI5 



ACCUMULATOR 

EXTENSION 

(Q KEG) 




I 



I 



lA 



MOGRAN LMD AA3JI 



.-r-^ 



LOAD UR DISPUY 



-O' ■ ' DISPLAY 



icnii 



HODE SELECTOR SWITCH 




tOAO (OR STORAGE LOAD) 





OISPUV 






SIMGLC INSTRUCTION 






RUN 






INTERRUPT RUM 






SINGLE STORAGE CYCLE 






SINGLE STEP 


^ 



CONSOLE KEYS 



LO, DftP, M 
PROG LB 

►•/I/JJII OP REO GATE 

» I TO • MTE 



START KEY 



-C^'^ 



/\ START KEY 



A 



STOP KEY 



A 



PROGRAM STOP KEY 



A 



RESET KEY 



PROGRAM LOAD KEY 



t^ 



LOAD lAR KEY 



CONSOLE/ KEY DOARD KEY 



AAIS) I/O INHIT SPD 

NOT USED 

AA2II RUN COMTROLS 

NOT USED 

AA2SI PROGRAM TRACE 

AA21I CUN CONTROLS 

AA3II RUN COirrROLS 



' AAZJt RUN CONTROLS 

AAnt RUN COMmOLt 
AAS5I PROGRAM STOP 
AA2n RUN CONTROLS 
AA231 PROGRAM LOAD 
AA2II I » M COKTRXS 
AA23I CONSOLE tIT SWIKHIS 



8 

xt 



X 

fc 



1 



< 

Q 



< 

o 



=> 

z 



< 
a 



}5 



2 
2 



o 






♦ISV 



CE PANEL SWITCHES 

^ > ^ PARITY RUN 



A 



NON STORAOE LOAD ( CYCLE 



^y^^A. 



I 

' ^ STORAGE LOAD 



" Ty STORAGE DISPLAY 



" a IWTERRUPT DEUV 



AAlll PARITY CNECK 

AA2II STORAGE CONTIIOLS 
AA2)I I/O INPUT SPD 



AAlll RUN CONTROLS 



-► AMII INT LEVOS » REQ 



6N0 
♦JW 



lAUO 
SWITCH 



PJ 



-A^N>^ 



UMP TEST 



SCA SWITCHES 
O 



1»S00 



21400 




20U0 



1200 



600 



SINGLE PULSE 



CE SPACE 



A 



CE MODE 



CE SINGLE CYCLE P,B, 



STR MODE 



TO Aa DISPUV PANEL LAMPS 



► \ 



y AA231 SCA ATTACH 



rrAirr su mmi 
REsrr sw MX« 

SIMGLE lieSTK (•»£ 4*201 

SINGLE STTP NOOf ^201 

SINGLE WHORY CYtU WCC >\A7Ua 

PROGRAM LOAD AAZ31 

llfTERRUPT HEIQ *AJ31 

STOMCE LD OK DISP CE 5W AA201 



CS LEVEL GT AA23I 



CS LEVEL IHHIBITAAiSI 




CS ADOK AA23I 



IKDEX 1 



CS AB»K 

GATES 
Kg 01 



SAR ADOR 
GATES 



E 



'Id i 



AA22I iNOEX OP 
AA22I0B. PREC 



IN&EX ADDR 

GATE 

IM91 



f 



IMOEX/DBL PREC OOD AODRS 



INDEX AOOR IM4ltlT 




STOIMGE ADDRESS KE6 
RBlOI-471 



N15 



ir 



J \. 



-/■ \ 



IWTRUCTION ADDRESS REG 
RBIOI-I?} 



115 



I 



RESET I 

ICU311 



AA221 ACC Om^PUT BUSS 
AAISI PROG LD 



I (NCR 
tCGJOl 



I TO A CTKL 



GATE I TO A 



AA2ZI 

ACC iirin^ 

BUSS 



KB141,I51 



DATI 



5-l>-feS 

22APR68 



(C NUMKI 



«t19675 



DATI 



(C NUMIER 



1131 DATA FLtV-l'.UW. ADDRESS, 



AKD STORAGE COMTROL 



DATE 



U-Ii»-65 



f N 



TYM 



t201361 

nji 



IBM 



AA2n 



LQAD/DISP/Pf.OG 
LO INHIBIT 1*30] 



A 
A 

2 
2 
1 



BO 



STORAGE BUFFER REG 
RBlOl-271 



GATE OP 

REC 

KDIOI 



GATE BO-9 TO OP REG, ^ FLAG , TAG ■ >*>^ _ ^^ 



GATE 
e TO D 
KG23I 



GATE 



B TO DO-7. 8-15 / ^ 



s S 



/ V 



CC 'ET DO-7 



_/\. 



T 

OP REG 
RNIOI 



RESET OP 
REG 

Ku3n 



I 



5 
FUG 
RN101 



J 



♦"OP DECODES 



TAG 
NWIFIER. 



ARITH 

CTRL 

ADD/SUB 



icrioi.in 

121,201 

' IvOr ' 
icrioi,i2i 
' TtvioE' 



rrtoi.iji 



1 



ARITHtCTIC 
COtfTROL 



ADD GATE 
SUB GATE 



_DN12T. 
XIO OP 
DN201 



WAfT 



-o 



OP DECODES 



(TO AU BLKKS) 
RESET D 5P 



L^ 



DO 



ARITH^CTIC FACTOR REG 
RDlOl-171 



(ADO, SUB, EOR, OR, AMD) TO A GATES 



XIO OP DECODES ^ ^3, ^o I/O 



XIO TIK GATES 



.^AAZSl TO I/O 



B 



ARITH SIGW 



O 



tun. GATE 



ADD 



AIS.OIS 



■o 



SHIFT LEFT « DM. fUECtSIOH CARRY EITRY 



SHIFT CTW., 



ZERO REM 



o 
o 



B15 

CiUaTlEMT CORRECT SET 



QUOrriEKT LOAD QIS 

DIVIDE mn. 



uc 



TEirORARY ACCUHUUTOR 
RA1C1-J71 



E15 



AA221 
ACC mPOT BUSS AAJll 



GJ D 



D15 



^ TAG 7 
RNIOI 



RESET A 
101311 



Knoi.ju 



SHIFT «T A, SHIFT UFT A 
SHIFT KT a, SHIFT UFT a 



I 




GATE Bl0-fil5 TO CCC 



GATE CCC TO A 



® HODIF ' 
RNin 



J 



.,.i 



CCC32 

CYCLE CTRL' 
RSlOl-lll 



cdcl 



CCC 

GATE 

KT301 



OECR 



sa 1.16,18 



RESET CCC 



CCC 

CTRL 

KCZSI 



SU OP 



. SHIFT CTRL 



■4 



TC OP DECODES 



fl 



CCC TO AIO-AI5 



ADD GATE 
SUB GATE 



CARRY 

OVFL 

CTRL 



TEMP CARRY 



AO 



DlA 



D15 



OVFL GATE ► 

DIVIDE OVFL ►KIOI^ 




SKIP CTRLS 



KBiOl.in 

Ksin 



^ Mtll WAMCH 1 

— ^ AAS1! BRANCH 2 

— ^ AA211 SKIP 
BRANCH OUT RESET ItIO IKTERROrT LEVEL! 



-►AA231 TO INTERRUrr 




ACCtWUUTOR EXTENSION 
I«1101-171 



ftif 



i 



J 



QUOTIENT LOAD Q1S 



RESET 1 
KAlll 



i^.AA211 ACC OUTPUT BUSS 



CATE 


K NUMBIR 


DATE 


K NU*B« 


1131 DATA aOW-APlTHMETIC, 


5-13-fe5 


i4l5480D 






SHIFT, tr BRANCH CONTROLS 




, 






DATE 


i+-!V-65 


FN 


MO 1362 1 














TYPE J UJl 










TBI' 


AA2" 










kBw 


*» 




1 



n 



© o © © © © 



INT REd FROM I/O 



INT DELAY CE SW AA201 
PROG LO INT INHIBIT 
T7X/ SET INT AAZn 



:':l RUi» MODE SW AA201 

s AAjn 

t-ROG STOP SW AA201 




TRACE/STOP INTREO 



BR.ANCH OUT RESET INT UVL AA221 



CONSCLE/'BD SW 
AA201- 



CONSOLE BIT SW 
ZSIGl XClOl 



K.EYBOARD CONTROLS 
ZK.ZWlOl XK.XWlOl 



1W»2 RD/PCH 
RPIOl XRlOl 



nSD FILE CONTROLS 

XFIO 



^ 



1132 PRINTER 
PRIOI XPlOl 



PAPER TAPE 
ITIOI XTlOl 



PLOTTER 



XG101 



2501 READER 



FRlOl 



1231 OMPR 



FD101 



SYNC. COMH. ADAP. 

FClOl 



STOR. ACC. CHAN. 



FAlOl 



INT LVLS 
( REd 



KM301-3Z1 



INT LVLS 0-5 



INT Rtq 



NON STORAGE LOAD t CYCLE SW AA201 

LOAD OR STORAGE LOAD SW AA201 

i/O READ OR PROG LOAD 

CYCLE STEAL (FILE) READ 




I/O READY {W}U,\kU7,7iO\ 

PROG LOAD K.EY AA20! 

CPU RESET COND AA2n 



11 AA21I 

12 AA211 
RESET INT RCQ 



INT ENTRY 



KH201 



FORCE ESl-l/0 BIT 1.5,8 



INTADDR-l/0 12-15 



CONSOLE/KEYECARD 



AA211 

CYCLE STEAL ADDR 




1/0 INPUT 
BUSS 



BBIOI-TH 



B REG 
POWERING 



RB301-311 



LINE TERM 
RB321 



PROG 
LCiQ 
XCUl 



fiAIt ' f-^Ot LD 



CS REQ 

( 1132, 2501,CISK, SAC) 

T7X7 SET INT AA21I 



BO 



TO ALL I/O 



FUNCTION AND 



AREA DECODES 



RED 





cs 

LVLS 

KM2n 

















1 



STORAGE BUFFER REG 
RBIOl-271 



XIO FUNC 

£ AREA 

DECODES 

DJlOl.Ill 



DATE fC NUMBER 



22APR66 



1*15^800 



i*19t75 



DATE 



AA2!1 CS LVL!. 



Bt5 




• AA2II XIC TIME GATE 

■ AA221 XIO OP DECODES 



D 



fC NUMBER 



_(_ 



1131 DATA FLOW - I/O. INT. CS, 



t PROG LO 



DATE I APR 68 



IBM 



P/N 



TYPE 



2201363 



1131 



AA231 



A 
A 
2 
3 
I 



1131 INSTRUCTION CYCLE PATTERNS 



CODE 


INSTRUCTIONS 


11 


12 


IX 


lA 


El 


E2 


E3 


1 1 1 




















/ 


WAIT NOTE (I) Ci) 


YES C) 


NO 


NO 


NO 


NO 


NO 


NO 




1 


EXEC I/O 


YES 


F-1 


T ¥ 


F-1 IA-1 


YES 


YES 


R/W 




10 


SHIFT LEFT (1) 


YES (2) 


NO 


T »" 


NO 


SU A(^1 


NO 


NC 




11 


SHIFT RIGHT (1) 


YES (2) 


NO 


T l« 


NO 


NO 


NO 


NO 




10 


LOAD STATUS (I) 


YES (2) 


NO 


NO 


NO 


NO 


ND 


HO 




10 1 


STORE STATUS 


YES 


F«1 


T »< 


F-1 lff\ 


YES 


NO 


NO 




10 


BRANCH (. STORE lAR 


YES (2) 


F=l BR 


T »< 00 BR 


F-1 IA-1 BR 


BR 


NO 


NO 




1 C 1 


BRANCH/SKIP CONDITIONAL 


YES (2)(3: 


F=l BR 


T i« 00 DR 


F-1 IA-1 BR 


NO 


NO 


NO 




110 


LOAD INDEX 


YES (3 


F-1 


H3 


F-1 IA-1 


T ^ 00 


NO 


NO 




110 1 


STORE INDEX 


YES 


F«1 


NO 


F-1 IA-1 


YES 


T »( 00 


NO 




1110 


MODIFY INDEX T-00/Tf«00 


YES (3) 


F»l 


MO 


F-1 /f-1 IA-1 


F-1 /yes 


f-1/yes 


NO 




10 


ADD 


YES 


F-1 


T >• 


F-1 IA-1 


YES 


NO 


HO 




10 1 


ADD DOUBLE 


YES 


F-1 


Tl« 


F-1 IA-1 


YES 


YES 


NO 




10 10 


SUB 


YES 


F-1 


T»f 


F-1 IA-1 


YES 


NO 


NO 




10 11 


SUB DOUBLE 


YES 


F-1 


T^ 


F-1 IA-1 


YES 


YES 


NO 




10 10 


MULTIPLY 


YES 


F-1 


T»« 


F-1 IA-1 


YES 


«S 


NO 




10 10 1 


DIVIDE 


YES 


F-1 


T ^ 


F-1 IA-1 


YES 


YES 


NO 




110 


LOAD ACCU 


YES 


F-1 


Tfl 


F-1 l*.l 


YES 


MO 


NO 




110 1 


LOAD ACCU eOUBLE 


YES 


F-1 


T«i 


F^l IA-1 


YES 


YES 


HO 




110 10 


STORE ACCU 


YES 


F-1 


Tl* 


F-1 IA-1 


YES 


NO 


NO 




110 11 


STORE ACCU DOUBLE 


YES 


F-1 


T J« 


F-1 IA-1 


YES 


YES 


NO 




1110 


AND 


YES 


F-1 


T jl 


F-I IA-1 


YES 


NO 


HO 




1110 1 


OR 


YES 


F^l 


Tl« 


F^l IA-1 


YES 


NO 


HO 




11110 


EXCL OR 


YES 


F-1 


Tf< 


F-? IA-1 


YES 


NO 


NO 





NOTE 1. VALID SHORT FORMAT ONLY. 

NOTE 2. NOT STANDARD 11 CYCLE. E CYCLES NOT ALWAYS ENTEKED 

NOTE 3. BRANCH EXTENDED LAST I CYCLE. E CYCLES NOT ALWAYS ENTERED 

NOTE It. FOR 1130 SYSTEM ALL UMSSIWED OP CODES ARE DECODED AS WIT OK. 



X 



DATE 



EC NUMSEK 



DATE 



tC NUMIER 



113' INSTRUCTION 



k 1 5't80D 



CYCLE PATTERNS 



OCT 65_ 

H AY 67 
22APR68 



'♦1S'^3A 

_M9633_ 

A19675 



DATE 5-2A-65 



IBM 



P/N 
TYPE 



2201'»25 



JL 



1131 



^A601 



I-l CYCLE 



T7 



START/RUN 

CCC COUNT 
ZERO 



kn 



TO 



TO 



TO 



TO 



TO 



I 



SET l-l 

F-F 

KDIOI 



TRANSFER 
KG2II 



I NCR I -REG 
KG20I 



STORAGE 
READ CYCLE 

HCIOl 



I 



RESET 
O-REG 

DNIII 



SHEET 2 



DC RESET 



>■ SELECT STOMGE AOOKESS 



OBJECT IVES: 

READ OUT AMD DECODE 



I) 
2) 
3) 



INSTRUCTION FOUND AT lAR ADDRESS. 





I? 










*• 


•-• 








3 


»A 








fi. 


•M 


«^ 






H 




o 














< 






z 


t 


•< 






V 


V 










K 




-J 










u 




lA 






> 




f 
























X' 










S 




M 






o 




»i« 














IM 
























i 












3 












z 












u 
























t" 












4 












a 












M 












m 

i 

Z 


o 


3^ 


m 


1*. 




3 


3 


« 


% 




a 


5- 


■» 


-» 


•« 








in 


i>. 


fS 




itf 




Ml 


vO 


? 




t- 










< 




»- 


>- 


1 




a 




U 


i 





SAVE ACCUMULATOR. 

IF FORHAT • AND TAG - 00 GENERATE EFFECTIVE 
ADDRESS (EXCEPT ON CERTAIN INSTRUCTIONS AS NOTED 
BELOf). 

CONDITION CVCLE CONTROL COUNTER TO DETERMINE 
E CYCLE ENTRV OR SHIFT COUNT. 

3.1) SHIFT OPS, T - 00. 

II IS USED TO ACCOMPLISH SHIFTS, NO E CYCLES 
ENTERED. 

3 2) BHANCH OPS 

II IS USEDTO TEST SKIP CONDITIONS AND SKii'* 
IF INDICATED. 

3.3) LOAD STATUS 

II IS USED TO LOAD CARRY AND OVERFLO, NO 
£ CYCLES ENTERED. 

y.'t) WAIT 

II IS USED TO HALT PROCESSOR. NO I CVCLES 
ENTERED. 



TO 



Tl 



Tl 



(TIME APPROX) T2 



T2 



m 



T2 



-1 



n 



DC SET 
DO-7 - I 

KC23I 



CM 



RESET B REG.. 
OP, TAG, FUG, 
( MOO REG. 
KU3II 



TRANSFER 
KG23I 



»• SAVE CONTENTS OF ACCUMUUTOR 



RESET 
A -REG 

KU3I1 



I 



STORAGE— ^B 

SENSE AMP 

SET 



READ OUT i DECODE INSTR 



TRANSFER 
BO-9 Iw-OP, 

KDIOI 



TRANSFER 

OlSI'LACtMENT 
KC23I 




TJ 



SET 
ADD TGR 

KTIII 



Jk 



STORAGE 
WRITE CYCLE 

HCIOI 



03 



I-l CYCLE 



^o 



kA 



NO 



f*\ 



RESET . 
ARITHMETIC 
CONTROL 
KTI2I 



CM 



SHEET 3 




VES 



IsH I CO TO SHIFT LEFT (AA6JI) 
S^ OR SHIFT HIGKT (AAfcJJ) 



YES 



. TRANSFER IA> 
^ TO ACCUMOLATOH 



o 

■at 






t\ 



VES 



Vtl 




CD TO MANCH » STORE I CTR (AA6;i) OK 
BRANCH Oft SKIP ON CONOITIfN (AA6S2) 



GO TO WAIT Oft LMO STATUS (AMfci) 



T) 


SET 

ARITHrttTIC 

CONTrtOL 

KTEOI 




' 


1 


T'* 

5 
6 


PtRFORM 
AOl) CYCLES 


^ / 







ADD DISPL TO lAR 
AND PLACE RESULTS 
IN ACCUmjLATOft 



YES 



SET 
CCC TO 16 

KC22I 



T5 



YES 




CO TO EFFECTIVE ADI-RfSS 
CYCLE iEQUtiiCt 

(AAfcOl , iHEtr •*) 



CO 



WORD 
INSTR 



vO 



J> 



I ENTER NEXT I 

I It CYCLE I 

I AA60I ' 

I SHEET 2 j 



1 




EFFECTIVE ADDRESS 
CYCLE SEQUENCE 




ENTER MDX ^ 

F-1 TAC"00 I 

ADO TO STOR I 



I 



AA663 
SHEET 3 



r ENTER I 2 I 
I AA60I I 
[_ JHEET 5 I 



VES 





r ENTER IX I 
I AA601 I 
I SHEET 6 J 




HO 



r ENTER lA "] 
I AA60I I 

j J"^ETJ_ J 



YES 




NO 



SHEET k 



± 



r ENTER n 
, E CYCLES , 

|seeindiv(dualI 

L_°JL-J 



o 



a 



n 



CO 



s 



^ 

3 



% 



00 



«»4 







ONE WORD INSTR 

TVO WORD IIISTR 
EFFECTIVE 


( 
( 


U 5 6 7 


s 




Ji 


IS 




OP 


F 


T 


OISPLACEHEKT 


: 




, « 567 89 10 


JS 






OP 


F 


T 


"Od 


CONO 


ADDRESS 1 




ADDRESS 1 


MG SEQUENCE 




FORMAT 


TAG 


MOD 8 


II 


1 2-'' 


IX-v 


lA 


EFFECTIVE ADDRESS 







00 


. 


y 








DISPLACEMENT ♦ lAR ♦ 1 







NOT 
00 




/ 




/■ 




O'SPL/'^CEhENT t INDEX REC CONTENTS 




1 


00 





/ 


/• 






ADOAESS 




1 


00 


1 


/ 


^ 




/■ 


(ADDRESS) CONTENTS 




1 


NOT 

00 





/- 


/- 


/ 




AUORESS t INDEX REC CONTENTS 




1 


NOT 
00 


1 


Z' 


/ 


/ 


/ 


(ADOKtSS £. INtEX REG CONT) CONTENTS 





.■< NOT SHIFT INSTR. 



■■•■• NOT INDEX INSTR. 



CO 



1-2 CYCLE 



SHEET 5 






o 



i 



X 
n 



>o 



u> 



TO 


SET 

1-2 F-F 

KDIOI 


1 


TO 


TRANSFER 

1 ►M 

KG2n 




\ 


TO 


INCR. 
lAR . 
KC2II 




1 


1 


TO 


RESET 
B REG 
KU3II 




' 


i 


(APPROX) T2 


STORAGE 

►B 

SENSE 
AMP SET 




\ 


1 


T2 


TRANSFER 

B *.D 

KG23I 




1' 




TRANSFER 


TH 


DNIII 



^ 



GO BACK TO 
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CYCLE SEQUENCE 
(AA60I, SHEET 4) 



OBJECTIVES: 

1. PLACE ADDRESS WORD OF A TWO 
WORD INSTRUCTION IN ACCUMULATOR. 
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WORD SPECIFIED BV THE AOORESS 
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I. PLACE THE CONTROL WORD INTO U REC FOR DECODE 
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IF THE FUNCTION IS INITIALIZE READ OR WRITE, 
THE DATA ADDRESS IS TRANS FEREO TO THE CYCU 
STEAL ADDRESS REGISTER (E-2 CVCLE) 

IF THE FUNCTION IS READ OR WRITE, SELECT THE 
ADDRESS OF THE DATA (E-2 CYCU) AND TRANSFER 
THE FIRST CHARACTER. (E.3 CYCLE) 

IF THE FUNCTION IS SENSE. THE "B IN BUS" IS 
SAMPLED AND TRANSFERED TO THE ACCUMULATOR. 
(E-2 CYCLE) 
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OBJECTIVES : 

I . BIT 8-0 (SLA OP) 

SHIFT THE ACCUH LEFT THE NO. OF POSITIONS INDICATED 
BY THE SHIFT CTR (CCC). BIT LEAVING AO SHIFTS INTO 
THE CARRY TRC. 

2. BIT 9-1. TAG I'OO {SLC OP) 

SHIFT THE ACCUH LEFT THE MO. OF POSITIONS INDICATED 
BY THE CCC. TERMINATE SHIFT IF ONE IS FOUND IN AO, 
SET CARRY TRG ON, AND PLACE REMAINDER OF CCC COUNT 
IN SELECTED INDEX REG. 

3. BIT 8-1 

SHIFT THE ACCUM AND THE d REG AS A 32 BIT DOUBLE PRECISION 
WORD. 

I*. ALL SHIFT OPS ARE SHORT FORMAT (F-O) ONLY. 
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OBJCCTIVEt 

1. STQUE TM STATM OF THE CARRY INDICATM 
INTO lir l<» OF THE CONTENTS OF THE EFF. 
ADOR. 

2. STORE THE STATUS OF THE OVERFLOW INDICATOR 
INTO IIT IS OF THE CONTENTS OF THE EFF. AOOR. 

). IF THE INDICATOR IS ON A "ONE" WILL U STORED. 

k. IF THE INDICATOR IS OFF A 'ZERO" WILL BE STORED. 

5. RESIT CARRY AND OVERFLOW. 
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OB JECTIVE : 

ADD THE DISPLACEMENT TO THE l-COUNTER. 
THE NEXT 1NSTRUC1I0M WILL BE I OCATED AT 
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OBJECTIVES : 
1 . FORMA T-0 
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REGISTER. 
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OBJECTIVE ; 

i; ADD THE DISPLACEMENT TO THE CONTENTS OF THE 

MEMORY LOCATION SPECIFIED BY THE ADDRESS PORTION 
OF THE INSTRUCTION. 



J. SKIP NEXT ONE WORD INSTR. IF MODIFIED WOW 
CHANGES SIGN OR GOES THRU ZERO. 



^ FORCE 
r tA CYCLE 



TRANSFER THE ADDRESS PORTION OF THE IHSTROCTION 
> TO THE ACCUH AND SAVE MDX INSTRUCTION ADDRESS IN 
lAR FOR SUBSEQUENT USE DURING El CYCLE. 



EXCHANGE 
' I AND M 



TO 



ENTER 
I -A CYCLE 

KDllI 



TO 



1 



TRANSFER 
A ^M 

KG211 



(APPKOX) T2 



y 



I 



STOR- 



T2 



TRANSFER 
B »>0 

KG231 



T2 



TJ 



n 



s 


1 

o 

? 


1 


















£ 


o 




SO 

■< 


t 








» 


n 


Z 


£ 










K 




o 


1 




K 
















^ 






u 


\A 


■9 






a. 




7 






o 




u\ 




X 










< 




n 






O 






■« 
























m 












* 












3 












Z 












!i! 




































<< 












A 
























lU 


f 


< 




lA 






O 


r^ 


(N 






> 


on 


00 


\D 




-» 


■a- 




Lrtl <r> 




2 












U 


•* 


-* 


-a- 


^ 




» 






^ 


S 




2 




o 




^ 





LATCH BO 
SIGN BIT 



KG2S1 



TRANSFER 
D ^A 

DNin 

T 





SET 


ADD 


TO STOR- 


AGE 


INTLK 




KBIll 



TRANSFER THE CONTENTS OF 
THE MEMORY LOCATION 
SPECIFIED BY THE ADDRESS 
PORTIOM OF THE INSTRUCTION 
TO THE ACCUh, AND SAVE 
THE SIGH BIT OF TME WORO TO 
•I MODIFIED. 



y 



en 



TO 



TO 



?_ 



OP CQDi 01110 MODIFY INDEX 

SKIP FORMAT - t TAG - 00 

(ADD TO STORAGE) 



SHEET l> 



ENTER 

E-l CVCLE 

KDIII 



TRANSFER 
I »H 

KG2H 



£ 



TO 



INHIBIT 
I I NCR 

KG21I 



vO 



TO 



I 



TRANSFER 
M »l 

KC211 



EXCHANGC 
I ANO N 



Tl 



RESET 
ADD TO STOR- 
AGE INTLK 



(APPROX) T2 



T2 



STOR ►B 

KG23I 



I 



TRANSFER 
KG23I 



u^ 



T2 




T3 



SET 

ARITH. CTRL 

KT20I 



T6 



TO 



ENTER 

E-2 CYCLE 

KDIII 





* 


5 
6 


PERFORH 


ADO 


7 







SET 


ADD 


TO STOR- 


AGE 


INTLK 




K.BIII 



\ 



> 



/ 



ADD DISPLACEMENT OF MDK 
INSTUCTION TO THE MEMORY 
WORD SPECIFIED lY THE 
ADDRESS , ANO SAME ADDRESS 
FOR (2 CYCLE. 



i 




1 








^ 










1 


% 
1* 


a 


*" 


NO 

^5 






o 


- 


z 


£ 


% 


;Z 


i 

Li. 


A. 


t 






1 






u 




A 






m. 


V 


i 






o 


\n 






9S' 










s 




s 


























It 




































Z 












a 












r 












< 












a 












u 












lii 

f 


o 
o 


3^ 




LA 




3 

Z 


^ 


-4- 


LT 


2 




!i! 


■» 


-»• 


-a- 


J- 




t 




!S' 


S 


CO 




5 




►- 


T 


ff 








« 


^ 


< 





(M 



TO 



TO 



Tl 



TRANSFER 
I »M 

KG2II 



TRANSFER 
M »l 

KG2n 



RESET 
ADO TO STOR- 
AGE INTLK 

KBlll 



EXCHANGE 
I AND H 




^ SKIP NEXT ONI 

> WORD IHSTR, IF THE 

MODIFIED STORACE 
WORD WENT TO ZERO 
OR PASSED THRU ZERO. 



T3 

TV 

Hi 
T6 
T7 

T7 


* 


TMMSFER 
A »• 

KGZill 


♦ 


B ►•STOR, 


♦ 


INCR. 
1 CTR. 

KG2II 


♦ 


INCR. 
1 CTR. 

KG21I 


♦ 


TRANSFER 
U —►A 

KG231 


* 


END OP 
KG221 



STORE MODIFIED WORD 
AND INCREMENT I 
*;> COUNTER TO NEXT 
INSTR. 



/ 



I/N 



TO 



TO 



Tl 



Tl 



I CYCLES 
AA60I 



ENTER 

El-CYCLE 

KDin 



TRANSFER 

A *•« 

KCZII 



OECR. 

ccc 

KC22I 



TRANSFER 

g ►A 

KC23I 



OS 



OP CODE 10000 ADO/ 
OP CODE 10010 SUBT 



OBJECTIVES: 

K ADD (OR SUBT.) THE CONTIHTS OF THE EFF. ADD«, 
TO THE ACCUW. THE RESULT WILL BE IN THE ACCUM. 

2. TURN ON OVERFLO INDICATOM: 



IF SUH > 2 



IS 



I 



,15 



3. 



IF OlFF < 

SET CARRY IF CARRY OR 
BORROW IS DETECTED OUT OF 
AO. 









ADO/SUBTRACT LOGIC 












ACCUH 


D REG 


SUH 


CARRY 


^,.— -^ 


ACTION ON RESET 
D REG S.P. 


OlFF 




BORROW 

















NO ACTION 





1 


1 





\ 


RESET D.SET A, 
CFNERATE BORROW 


1 





I 








NO ACTION 


1 


1 





1 





RESET D. RESET A. 
GENERATE CARRY 










ADD GATE 


D 


Ann/^iifi CT 


A 


. CARRY TO NEXT 


RESET SP j_^ 




+0 










ADO/SUB GT |— » 


HIGHER BIT 
BORROW TO NEXT 


1 *' 




HIGHER D BIT 


T^t-T? 1 


LJj ■ 




H 

























o 












k« 


u\ 










u 


.» 


r— 












0> 












r« 






o 


<D 


» 




^ 




a 
< 








so 










s 


o 






<< 




s 


o 


z 


? 

M 


■< 




o 


a 










o 


o 
o 


t 








0. 

o 


0- 

o 


1 








m 




^K 






»- 










< 




Pz 




a 




^^ 




m 




























» 














« 














3 














Z 














\i 














m 




























< 














O 














m 
















a 
o 

CO 












3 
Z 


* 


* 












-» 


J- 














s 
























4 




a. 










O 















(APPHOX) T2 



STOR—»B 



T2 



TRANSFER 

B ^0 

KG23I 



T3 



T3 

Jk 

5 

6 

►•7 



SET 
ARITH. CTRL. 

KT20) 




SET UNLIKE 
ARITH. SIGN 
KTllI 



PERFORH 
ADO/SUBT. 
SEE LOGIC 

AA6;i 





04 



OFLO 



1 



TEST FOU 

OVERFLO 





* 


\ SEE CHART 
\ AA671 J 




SIT 

OVERFLOW 

KSIll 




T7 




OK 




I 








' 






T7 


END OP 
KG22I 










ADD/SUB 


OVERFLO 




ACCUM 

RESULT 

NEC(AO-l) 


TEMP 

CARRY 

OR BORROW 


ARITH 
SIGN 

(UNLIKE) 


OVERFLO 


PCS 





LIKE 


HO 


PCS 





UNLIKE 


YES 


POS 


1 


LIKE 


YES 


PCS 


1 


UNLIKE 


NO 


NEC 





LIKE 


YES 


llli. 





UNLIKE 


NO 


NEC 


1 


LIKE 


NO 


NEC 


1 


UNLIKE 


YES 



tA 



•*> 



03 



n 



u 



ir 



OP CODE 10001 DBL PRECISION ADD 
OP CODE lOOn DBL PRECISION SUET 



OBJCCTIVES: 

1 . ADO OR SUBtRACT THE CCHTEHTS Of ik AMI EA > I 
TO TXt ACCUH AND THE MtMH tt^ ^Q^fft) AS OMt 
DOUe(.E PRECISION (32 BIT) WORD. 

2. EA MUST BE EVEN FOK CORRECT OPERATION. 

). SET CARRY AND OVERFIO AS IN SINGLE ADD 
OR SUB. 



I CYCLES 
AA60I 



TO 



TO 



TO 



Tl 



ENTER 

e»^k:ycle 

KOI 1 1 



TRANSFtR 
A — M 
KC21I 



rORCE 

IX AOOR 15 

K0301 



SELECT LOW ORDER 
> PORTION OF DBL. 
PRECISION WORD. 
(EA + 



^ 



TRANSFER 
U »A 

KC2)I 



I 



TI 



n 



T2 



T3 



s 

6 

EXT 
T7 



EXCHANt^E 
A -m »■ a 



KT311 



TRANSFER EXT TO 

.ACCUM FOR LOW 
ORDER ADDITION 



(APPROX) T2 



STuR «,B 



TRANSFER 

B »0 

KC23I 




HIGH OKOER PORTION 
^ OF DBL PRECISION WORD 
(EA) 



TRANSFER EXT TO 
>ACCUH FOR HIGH 
ORDER ADDITION 



SET 

ARITH. CTRL 

KT201 



I 



T3 



SET 

ARITH. CTRL. 

KT20I 



PE«FORh 

aod/Subt 



AA6 





YES 



i 



SET. UNLIKE 

ARITH. SIGN 

KTIll 



T 



JU 



SET D15 - I 

(CARRY OR 
BORROW) 

KT201 



SET 
TEMP 
CARRY 
KSIOI 



NO 




5 
6 

»'7 



PERFORM 
ADO/SUBT 
SEE LOGIC 

AA67I 



YES 



RESET 
ARITH. CTRL 
KTI2I 





1 



SET 

TEMP 

CARRY 

KSIOI 



RESET 

ARITH. CTRL 

KTI2I 



l— o 



TEST FOR 
OVERFLO 
SEE CHART 
AA67II 



OVERFLO 



T7 



SET 

OVERFLOW 

KS 1 1 1 



OK 



T7 



END OP 
KG22I 



& 



S. 






t. 



CM 



s 



.A 

CO 






s 
t 



r 



vD 



kO 



HULTIPLY 
ACTION 

KTIOI 



Ti,B 

TfcB 

T7B 

1)^1 T/B 



KESET 

SHIFT CTRL 

KT121 



00 



I 



CJ 



I 



OP CODE lOIUU MULTIPLY 



SHEET 1 



I CYCLES 
AA601 



TO 



TO 



Tl 



ENTER 

El CVCLC 

KDIll 



TRAtjSFtR 
A ••« 
KC2II 



RESET 
ARITH SIGN 

KTlll 



T2 



STOR ►B 



T2 



T2 



Tl 



T2 



T3 



TRANSFER 
8— .-0 

KG23I 

ze: 



PLACC 

MULTIPLICAND 
IN D REC. 



SET 
BO LAKH 
IF UO-I 
Kt25l 



TRANSFER 
U — A 
KC23I 



EXCHANGE 

RESET A 
KT3 1 1 



SAVE SIGN 

OF HULTIPLICAND 



PLACE 

MULTIPLIER 
IN Q REG. 
CLEAR ACCUH. 



SET 

SHIFT CTRL 

FIRST SHIFT 

KTI21 



I~, 



ASSUME 
MULTIPLIER 
IS POSITIVE 




SHIFT UNTIL 
FIRST ONE 
IS FOUND 



T7 EXT 



RESET 

FIRST SHIFT 

KT121 




*y (TO ENU OP) 



OBJECTIVE: 

1. HULTIPLY CONTENTS OF EFFECTIVE ADDRESS BV THE CONTENTS 
OF THE ACCUMULATOR. 

2. THE RESULT WILL BE A 3Z BIT DOUBLE PRECISION PRODUCT 
LOCATED IN THE ACCUM AND EXT. 

3. THERE IS NO CARRY OR OVERFLO IN HULTIPLY. 



ALGORITHM: 

1. RAPID MULTIPLICATION DEPENDS ON THE FACT THAT ANY BINARY 
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THIS ALGORITHM PERMITS THE 1130 TO USE FEWER ADD CYCLES 
THAN WOULD BE POSSIBLE WITH CONVENTIONAL HULTIPLY. 
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OP CODE 10100 MULTIPLY 

ALGORITHM (CONT): 



SHfcET 2 



<D 



PLACE 
> HULTIPLICAND 
IN REG 



5. MULTIPLY E2 CYCLES ARE ENTERED WHEN AN EXAMINATION 
OK THE ai5 aiT INDICATES THftT IT IS OESIRfD TO ADO 
OR SUBTRACT THE MULTIPLICAND TO/FROM THE ACCUMULATOR 
PARTIAL PRODUCT. 

6. IN THE FIRST PART OF THE E2 CYCLE THE (il'* BIT iS 
EXAMINED TO DETERMINE WHETHER ADDITION OR SUBTRACTION 
IS DESIRED. 

7. IN THE SECOND PART OF THE E2 CYCLE SHIFTING IS 
CONTINUED UNTIL THE 415 BIT INDICATES THAT ARITHMETIC 
ACTION IS AGAIN REQUIRED, OR UNTIL THE CCC COUNT 
INDICATES THAT ALL SIXTEEN BITS HAVE BEEN EXAMINED 
(CCC-B). 
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SHIFT CTRL 

FIRST SHIFT 
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AO-I 
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EXAMINE a|l» 
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ADO OR SUBTRACT 
THE MULTIPLICAND 
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FILL IN SIGN 
OF PARTIAL 
PRODUCT 
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FIRST SHIFT 

KTI2I 



DECREMENT 
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KG22I 



^ 



t<\ 



SET NEC 
ARITH SIGN 
KTIII 
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T5 
T6 
T7 



T7 EXT 



PREDICT SIGN 
OF PAfttlAL 
PRODUCT 



PERFORM 
ADO/$UB 




o 

(CONTINUE 
SHIFTS) 




<D 



(CONTINUE 
SHIFTS) 



MULTIPLY 

ACTION 

KTlOl 
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ARITH CTRL 

Kil2l 



ADD OR SUBTRACT 




THE MULTIPLICAND 


T*»B 


TO/FROM THE 


T5B 


PARTIAL PRODUCT 


T6B 


(IN ACCUH). 


T7B 




EXT T7B 



RESET 

SHIFT CTRL 

KTUI 



EXAMINE 
QI5 TO 

DETERMINE 
IF ADO/SUB 
CYCLE IS 
TO UE 
ENTEKED 







(ENTER ANOTHER 
E2 CytLE) 



oo 



HI 



OP 



I en us 

AA6U1 



TO 



I 



CODE 101 
FIRST 



01 DIVIDE 
CYCLE 



SHEET 1 



ENTER 
El CYCLE 

KOI I I 



TO 




KG2I I 



Tl 



■\ 



DECREMENT 
CCC 

KG??I 



vO 



T2 



TRANSFER 
S- DIVISOR 
TO REG 



TRANSFER 
B ^D 

KG?31 



T2 



YES 



LATCH 
BO BIT 

KG25I 



T! 



hA 



I 



SET ZERO 
REMAINDER 

KTIJI 
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SAVE 
SIGN OF 
DIVISOR 



FIRST CYCLE 
CHECK FOR 
TOO LARGE 
A NEC 
DIVIDEND. 



(LIKE 
SIGNS) 




T3B 



T3 



YES 



SET 
ARITH CTRL 

KTI2I 
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SET 


12 


OVERFLO 


OR 
T'<B 


KTI31 
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1 




RESET 


T? 


CCC 


OR 
T3B 


KG22I 
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END OP 


T7 


KG22I 




FIRST CYCLE 
CHECK FOR 
DIVIDE BY 
ZERO 



T3 



REiCT ZERO 
Rf*1AIN0ER 

KTI3I 



OBJECTIVES; 

1) THE CONTENTS OF THE ACCUMULATOR AND THE Q REG 
(TREATED AS A 32 BIT DOUBLE PRECISION WORD) ARE 
01 VIDEO BY THE CONTENTS OF THE EFFECTIVE ADDRESS. 

2) AT THE END OF THE OPERATION. THE QUOTIENT WILL BE 
FOUND IN THE ACCUMULATOR AND THE REMAINDER IN THE 
a REGISTER. 



ALGORITHM: 

1) THE QUOTIENT OF TWO BINARY NUMBERS MAY BE GENERATED 
BY SUCCESSIVELY SHIFTING AND SUBTRACTING THE DIVISOR 
FROM APPROPRIATE ORDERS OF THE DIVIDEND. IF THE 
SUBTRACTION WAS SUCCESSFUL (REMAINDER SIGN BIT SAME 
AS DIVISOR SIGN BIT) A QUOTIENT ONE BIT IS GENERATED 
Ar«) ANOTHER REDUCTION CYCLE IS TRIED. IF THE 
SUBTRACTION WAS NOT SUCCESSFUL (REMAINDER SIGN BIT 
NOT THE SAME AS DIVISOR SIGN BIT) A QUOTIENT ZERO 
BIT IS GENERATED AND AN ADDITION CYCLE IS TAKEN TO 
RESTORE THE REMAINDER. 

2) THIS SHIFT-AOD/SUB PROCEDURE MAY BE ILLUSTRATED AS 
FOLLOWS: DIVIDE BINARY 001 I 1001 (57) BY 0101 (5) 



so 
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SHIFT f. SUB 



1 I 10 1 





10 1 


SHIFT & SOB: 


-I- 1 1 
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SHIFT t ADD: 


- 1 1 1 1 1 1 1 
10 1 


SHIFT & SUB: 


1 1 1 
10 1 



+ 00000010 



QUOTIENT 
I 



1 

I 



ANSWER: QUOTIENT 101 I (II) REMAINDER 0010 (2). 



3) DATA FLOW 



STORAGE 



B REG 



QUOT 
GEN 




I 



D REG 
(DIVISOR) 



f 



ADD SUB 



ACCUM 



SHIFT 



Q REG 



QUOTIENT BIT 



(DIVIDENO/REMAtNOER) •• (DIVIOENT/QUOTIENT) •■ 



■NOTE THAT A AND Q ARE EXCHANGED AT END OF OP. 



Tl* 


PERFORM 


T5 


ADO /SUB 


T6 


RESET ARITH 


T7 


CTRL 



^ 



03 



OP CODE 
REDUCT 



10101 DIVIDE 
ON CYCLES 



SHEET 2 



(Z> 



TO 



ENTER 
E2 CYCLES 

KOI 11 



Tl 



DECREMENT 
CCC 

KG22I 



vO 



APPROX T2 



T2 



VES 



Vft 



T2 



SET ZERO 
RErtAINOER 

KTI31 




YES (FIRST REDUCTION E2 CYCLE) 



TRANSFER 
DIVISOR 
FROM STORAGE 
TO D REG. 
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CHECK FOR 

ZERO 
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SET 
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NO /ao - BO\I!L 
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SET 

(lis - 1 



T3 



SET 
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KTIII 



T3 
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ALGORITHM (CONT.): 

4) THE DIVIDE INSTRUCTION CONSUMES EIGHTEEN E 
CYCLES (ONE El AND SEVENTEEN E2). DURING 
THE FIRST SIXTEEN THE QUOTIENT IS BUILT UP 

BY THE SHI FT -ADO/SUB PROCESS. THE SEVENTEENTH 
AND EIGHTEENTH CYCLE ARE USED FOR CORRECTION 
AND CHECKING AS EXPLAINED ON SHEET 3. 

5) OVERFLOW: 

THE PURPOSE OF DIVIDE OVERFLO IS TO DETECT 
QUOTIENT OVERFLO CONDITIONS RESULTING FROM 
A DIVIDEND WHICH IS TOO LARGE IN RELATION TO 
THE DIVISOR. THIS MAY BE BROKEN DOWN AS 
FOLLOWS : 

5.1 FIRST CYCLE CHECKS - 

CHECK FOR ZERO DIVISOR 

CHECK FOR TOO URGE A NEGATIVE DIVIDEND 

5.2 CHECKS AFTER FIRST REDUCTION CYCLE - 

CHECKS FOR A REMAINDER WHICH IS TOO 
LARGE TO BE REPRESENTED CORRECTLY IN 
THE ACCUMULATOR (SIMILAR TO ADD/SUB 
OVERFLOW). CHECKS FOR EXCEPTIONAL 
CASES (OF UNLIKE DIVIDEND AND DIVISOR 
SIGNS), WHICH ARE NOT DETECTABLE BY 
THE UST CYCLE CHECK. 

5.3 UST CYCLE CHECK - 

CHECKS THAT LIKE DIVIDEND AND DIVISOR 
SIGNS GIVE A POSITIVE QUOTIENT. CHECKS 
THAT UNLIKE DIVIDEND AND DIVISOR SIGNS 
GIVE A NEGATIVE QUOTIENT. 
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RESET ZERO 
REMAINDER 
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SHIFT ACCUMULATOR 
.AND EXTENSION 
BEFORE REDUCTION. 
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PERFORM 
ADO/SUB 
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TEST FOR 
\DD/SUBTRACT> 
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>V 



T2 



SET OVERFLOW 
KSni 



.—I 



> 
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\. REMAINDER 
r REDUCTION 



OVERFLOW 
CHECKS 
AFTER FIRST 
REDUCTION 
CYCLE ONLY, 
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SET 

OVERFLOW 

KTI3I 



RESET 
ARITH CTRL 

KT12I 
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T2 



T7 



RESET 
CCC 

KG22I 



END OP 
KC22I 
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NEXT TO LAST CYCLE 



OP CODE 10101 DIVIDE 
CORRECTION CYCLES 



SHEET 3 




T3 



RESET 
ARITH CTRL 

KTI21 



TEST FOR 
> REMAINDER 
CORRECTION 



xO 




YES 



L 




T3 



YES 



RESET 
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STOR ^B 



I 



BLOCK 

B ^ 

TRANSFER 
KG23I 
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SET 
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SET 
ARITH CTRL 

KT121 



P>4 



EXCHANGE 
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RESET 
ARITH CTRL 
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TO 


ENTER 

LAST E2 
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auOTIENT 
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CORRECT 
REMAINDER 



BLOCK 
DIVISOR 



EXCHANGE 
REMAINDER 
AND 
QUOTIENT 
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ALGORITHM (CONT.): 

6) THE SEVENTEENTH (NEXT TO LAST) E CYCLE IS THE 
REMAINDER CORRECTION CYCLE. IF THE REMAINDER 
SIGN IS NOT THE SAME AS THE ORIGINAL DIVIDEND 
SIGN, THE DIVISOR IS ADDED TO (OR SUBTRACTED 
FROM) THE ACCUMULATOR TO CORRECT THE REMAINDER. 

7) THE EIGHTEENTH (LAST) E CYCLE PLACES THE 
QUOTIENT IN THE ACCUMUUTOR AND THE REMAINDER 

IN THE Q REGISTER, CORRECTS THE QUOTIENT, AND 
PERFORMS THE OVERFLOW CHECKS AS DESCRIBED 
UNDER 5.3. THE QUOTIENT GENERATED WILL BE 
EITHER A POSITIVE NUMBER, OR A NEGATIVE NUMBER 

IN ONE'S COMPLEMENT FORM. SINCE THE 1130 
SYSTEM USES TWO'S COMPLEMENT REPRESENTATION 
FOR NEGATIVE NUMBERS, A ONE IS ADDED TO THE 
QUOTIENT WHEN A ONE'S COMPLEMENT RESULT IS 
DETECTED BY THE FOLLOWING: 

7.1) DIVIDEND PLUS AND DIVISOR MINUS 

7.2) DIVIDEND MINUS AND DIVISOR PLUS, 
EXCEPT WHEN REMAINDER IS ZERO 

7.3) DIVIDEND MINUS AND DIVISOR MINUS, 
AND REMAINDER IS ZERO 
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OP CODE nooo 

LOAD ACCOM 



OIJICTIVM; 

TMNIFEIt TNE CONTCMTt » TNC EFF. ADM. 

INTO THE ACCUN. 
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1 . LOAD CONTENTS OF EA^I 
INTO THE Q REG. 

2. LOAD CONTENTS OF EA INTO 
THE ACCUH. 

S. EA MUST BE EVEN FOR CORRECT 
OPERATION. 
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OP CODE 11010 STORE ACCOM 



OBJECT I Vt : 

STORE THE ACCUM INTO TNC tft. AOOK. 
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OP CODE 11011 
DOUBLE PREC STORE 
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PLACE CONTENTS 
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FOR STORAGE. 
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TRANSFER 
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OBJECTIVES : 

1. STORE THE 4 REC. INTO THE EFFECTIVE 
ADDRESS PLUS ONE. 

(E-l CYCLE) 

2. STORE THE ACCUN INTO THE EFFECTIVE 
ADDRESS. 

(E-2 CYCLE) 

3. EA MUST BE EVEN FOK CONRECT OPERATION. 
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OP CODE inOO LOGICAL AND/OP CODE 11101 
LOGICAL OR/OP CODE 11110 LOGICAL EXCLUSJVE OR 



I CYCLE 
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OBJECTIVE: 

I . THE CONTENTS OF THE IFF. ADDf Ml *ANDEO 

•IT »V BIT WITH THE CONTENTS OF THf 

AC CUM. 
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LOGICAL *0M' 

OBJECTIVE: 

2. THE CONTENTS OF THE EFF. ADM. Ml 'MtO' 

BIT BV BIT WITH THE CONTENTS OF THE 
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LOGICAL EXCLUSIVE 'OR' 

OBJECTIVES: 

3. THE CONTENTS OF THE EFF. ADOIl, ARC 

EXCLUSIVE 'ORED' BIT BV BIT WITH 1ME 

CONTENTS OF THE ACCUH. 
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NOTE THAT NORMAL D— ^A 
TRANSFERS ARE ACCOMPLISHED 
BY BRINGING UP BOTH 'AND* 
AND lORi GATES SIMULTANEOUSLV. 
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KG2I1 if* 
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NCTE; NOT ALL C" COOLS HAtfE ' .L LINES 



DATt 
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EC NUMtER 
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A TO « SPO SAMPLE 
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BA1CltD02 



•AIKUIO 



BA1K2D)2 



eA1K2B09 



BAIE2B02 



EA1K2D06 



6AIE2JI3 



BAlnl«G07 



BAIH2G02 



•AIH2J06 



BAlMl«B]3 



BAIL2J12 



M1F<««0if 



■A1E2B13 



eAlH2CI3 



■AIUB07 



LVL 




TO 



I Tl I 12 I T3 I Ti. I TS I T6 | .T7 I T7 I T.o| 



2j—\l 



OFf 



CLOCKS E CYCLE 



^ k 



r~i_ 



IITL 



±n 



n 



TO In I -n] 13 Jul 15 1 re I T7 I m I -n I 12 I Tj I « I 15 1 Tt I 17 I 

L 



-». 



n 



r~L 



1F**»T« W^ 



ff ^k^kt^* «R ^r i.im «ffiHS 






^_r~L 



DATE 



OCT 65 
22APR68 



tC NUMHt 



»isiie3A 

'♦19675 



DAT( 



EC NUMtER 



OP CODE OHIO MDX 



TIMING Ct*RT 



DATE 



IBM 



P/N 
TYPt 



2 201 35 B 
17io 



AA7n 



NO 



to 



11 



12 



13 



15 



16 



siGKAL nmt 



J HOT EHO OP TO SP 



£ND OP TO SP 



E CYCLES 



DBL WORD ODD ADDR 



A TO M SP 0-7 



DPW ODD ADDK SAR tS 



STORAGE TO B 



GATE B TO 0-7 



ADD, SUB OR EOR GATE 
(0 TO A) 



A TO U SP 0-7 



GATE SENSE INHIBIT 

STORAGE USE 



NOT STORAGE USE 



CCC DECREtt SAMPLE 



]k I/O TO B SP 



XIO TIME GATE 



B BIT rVR 



LOGIC PACE , TEST POINT 



KT33I AQ2 



KT331 AM 



KDin AZ6 



RNin AT6 



KG101 AJ2 



KU301 AW< 



KG23I AlOt 



ONJH AyA 



KGI3I AL2 



DN201 AS<( 



DN20I ABl* 



KG221 AWt 



KG121 AL2 



DN20t BE1< 



RB30I AAl* 



BAial«610 



BAlBitDOU 



8A1G2607 



BA1B2GI2 



BBIFSDOU 



BAIH2J06 



BA1Ml«B13 



BA1D2G09 



BBlF'tBOB 



BA1H7B10 



BA1J7B02 



BA1E2BI3 



BBIFl«BI2 



BA1K7D06 



BBIK6D0S 



LVL 



— A- 



I 

V 



E-I CYCU 



OP CODE 00001 - XIO TIMING CHART 

E-2 CYCU 



TO 



I T» I r/ I T3 I T^ I T5 I T fe I n 



TO 



E-3 CYCLE 



j Tl J T2 j T3 I TU J T5 J T6 I T7 TO | Tl | T2 j T3 | Tf* j T5 j T6 ] T7 



jm±J^ 



-t 



tE^E 



Ti; 



-♦H TTC •gp'coD E' ; :":::_:.; r : . rt " " i_ 



Al!!l 



APPHOX] 



n 



-APFK«C^ 



r~i 



APfROX 



r~i 



CCC ^ 01 



CCC-^« 



CCC I* 



2r^ 



iFI 



"XTDTEIISt 



»J 






jiTTTi ! : : : 



JTTT^^ 



jlK 



XIO REAO 



i» 1^ 4 ■* •-•^-«.f-.*-'4 ^ — • ^*.» ».-*•• *■* •^-*I 



»J 



■— — 1 ,.r- 



l-l CYCIE 

TO Tl 12 



CCC 



llJV 



APWOX 



n 



-I , r- 



B 



OCT 65 
22APR68 



DATE 



EC NliMIEK 



<»i5'*e3A 

1*19675 



DATE 



EC NUMBER 



OP CODE D0Q01 - XIO 



TIMING CHART 



DATE 



IBM 



TYM 



2201297 
1130 



AA721 



HO 



10 



II 



SIGNAL KMM 



SKIP CONDITION 



BSI OR BSC RESET OVERFLOW 



SKIP SAHPLE 



INC lAR SAHPLE 



BRANCH OUT 



RESET INT LVLS SP 



-U TO A SPO SAMPLE 



SET CCC J 



E MTE TURN ON 



BRANCH I 



BRANCH 2 



BRANCH OUT 



RESET INT LVLS SP 



T CLOCK ADV SP 



A TO K SPO ttMPLE 



DC kESET CCC 



M TO I SPO SAMPLE 



U TC A SPO SAMPLE 



LOGIC PACE 



KSM1 AXl< 



KBIIt AXA 



KBtn Mk 



KG2H BOii 



KBin AyA 



KT331 AM2 



K6231 AZi« 



KC221 API* 



KOIM ABl« 



KBIOI Ar2 



KB 1 01 AZ2 



KBin AY<« 



KT331 AM2 



KAIOI 6H2 



KBIOI BAi» 



KG22I AK<t 



KBIOI 6bk 



KG231 AZ<« 



TEST POINT 



•A1Jl«BaB 



BAIK2BI2 



BAIK2D0l< 



BA1M2CI3 



BAIK2J09 



BAI6ilB02 



BAIHI4GO7 



SA1E2G12 



BA1G2D12 



BAIK2B10 



BA1K20I2 



BAIK2J09 



BAlBltB02 



6A1CAD02 



BA1K2B09 



BAIEZBQZ 



BAIK2D06 



BAIHttGO? 



H/L 



OP CODE 01001 BSC TIMING CHART 

_ i.i ^ 



TO 



J JlJ_P Ll5 J J* J J? _ J J^ I V^ 



1-2 



TO J Tl I T2 I T3 j Tl. j T5 j T6 ] T7 j T7 



J 



1 



iJ~~L 



^J~~L 



SKI 



' F.F. |- 



J— L 



2. 



Ti 



HOD 9 



^iiJ 



jj 1'°"' 



5. 



SNOTiA_ 



JTL 



H0T3 



WT3, 



±J-L 



n 



•\ 



> 



CAWtT-tON - YES 
F5 - 
mo 9 - ' 



y 



•USCKS £ CYClt 



COMOITIOW • NO 
WD 9 "1 



U, 



J 



OATt 



OCT 65 

22APR68 



[C NUMIE* 



'•19675 



DATE 



EC NUMBEI 



OP CODE 01001 BSC 



TIMING U«RT 



DATE 



IBM 



FN 



TTPt 



t2oiyio 

1130 



AA751 



OP CODE 00010 SLA TIMING CHART 



NO 


SIGNAL NAHE 


LOGIC PAGE 


TEST POINT 


LVL 


TO TI j T2 1 T3 J TJ. 1 T5 


jf>lnA - - 






NORML 1 CYCLE STEPS 
















1 


U TC A SP 0-7 


KG131 AM2 


BBIF5B08 


. 


■ ■ ■ - K ■ ■ - - 








2 


GT BlO-15 TO CCC 


KT301 BE^ 


BAIKAOOS 


♦ 


1 1 














3 


SHIFT OP GATE T3 


KT30I esif 


«AIK^B08 


. 








\ \ 












k 


SHIFT CTRL 


KT12I AY6 


BAIH'«G07 


• 


^^,^.^...^.., 


j j RESETS WWiN CCC - 
\ K *«^H0 CLOCK AOVANCE AT T7 IF LN i. ON 








5 


T CLOCK ADVANCE SP 


KA1D1 BH2 


BA1C^D02 


. 




PvrN 




6 


SHIFT LEFT SAMPLE 


KT3n AEi( 


8A]L'«GI2 


„ 








7 


CARRY 


KS10I B02 


BA1J<t00it 


4 






.... J...., 


1 

1 1 








fe 


ACC BIT 15 SHIFT LT ENTRY 


KT201 AZi* 


BAIFi»G07 


<» 






9 


A BIT 15 


RA27I AU2 


BBIL'tJOS 


♦ 




^ ^-^ PULSES ON TfiR OUTPUT OUE TO -REPEATED AC -RESETS 








n-n- ■ ■■■'-■■■^^■--.^--■-■-'-''■^■■■■- ■ Z:Z-.:::\ : 


, - ^ - 


IC 


CCC DECREH SAMPLE 


KG22I AtA 


BA1EZ613 


- 




* 1 i„j 1 


















-■-■-■■ -- - ■ 


-•-•--- -■ '- --..-.-- .-.-.-...-. 




























- - ■ - 
















Z11-. '.'.'.z\'. iz : ':iim; :':;,;.... zi ^^-- - - - — 


























' 


._ ^ — . .. . .- .-. . • - - — — — - 




— ' — — - — ■— — ^-- — ._^-* --»-»-. ^ — •— . - - 


• 














. . ._ — — — __ _, .. - 


- ■ -■ .-..._.---- 


, . ., _ , . . _ _ 


. - — . 












. 


^ . ,»__ . .^„. , . _ -. - — .. ^ -^ . - . - , - ^, -. — -.._,.--..- . . . . , ._ - .— - 



















DATE 



OCT 65 
22APR68 



EC NUMBEI 



i«15483A 
'♦19675 



DATE 



EC NUMUt 



OP CODE 00010 SLA 



TIHINE CHART 



DATE 



IBM 



TTPI 



"liso 



AA7U1 



NO 



F-0 TAG^OO WD 9-1 



SIGNAL NAHE 



U TO A SP 



SET CCC 1 



IX AODR INHIBIT SAft 



DC RESET CCC 



GATE BIO-IS TO CCC 



SHIFT OP GATE 



SHIFT CONTROL 



T CLOCK ADVANCE SP 



SLC RESET CARRY 



LOGIC PACE 



KCISI AH2 



KG221 AFA 



KU30I AT6 



KC22I AkA 



KT301 BE'i 



KT30) BBJ« 



KT12J AY6 



KAIOt BH2 



KU30I AHl< 



TEST PCI NT 



BBIFSBCe 



BAIE2G1Z 



BAiH2JI2 



BAIE2B02 



BAIidOOe 



BAIK^iBOe 



BAIHI1GO7 



BAIDi«D02 



UH2DI2 



LVL 



OP CODE 00010 SLCA TIMING CHART 

1-1 1 



TO I Tl ( T2 I T3 I Jk\ T5 I T 6 J T7 | TO 



l-X 



J!l_ Ji? J„ "^3 J Ti* J T5 J T6 I T7 



E-l 



"-J ■^Lj^f2_| T^ 1 Tl. J T5 J T6 | T? 

- K - 



J— L 



r~i 



r~i 



n. 



r~L 



rrrT~T~r"T««xjbi 



-CCC-6 -OR AO-i 



iTOjcr 



TT 



1VJV_A_JV 



B 



10 



n 



DC REsa B 8-15 



A BIT 



KU3n AQlf 



BAIKZDll 



J~~L 



J~L 



RAIOI AUZ 



BBIBl^Dn 



irjivir-"!"!:!! 



SHIFT LEFT SAMPLE 



KT3II AEi* 



BAIL^tGU 



7 I 



5xr\jxr\- 



13 



CARRY 



KSIO) BD2 



BAlJliDOit 



2hJhzF 



\k 



BIT IS 



RA27I AU2 



BBILiiJOS 



1 



15 



16 



CCC DECREM SAMPLE 



A TO U SPD SAMPLE 



KG22I AM 



BA1E2BI3 



iliJfJlJlJTJl^^ 



KG23I AYli 



BAlHl»GI2 



J— L 



17 



GATE CCC TO AIO-AIS 



KT301 AZtt 



BAIK<«B07 



r~L 



18 



A TO B 8-IS SPD GATE 



KG2'tl AQi4 



BAIL2B0lt 



r~L 



DATE 



EC NUMBER 



DATE 



K NUMBER 



OP CODE 00010 SLCA 



OCT 65 
22APR68 



'tlS'*83A 
'♦19675 



TIMING CHART 



DATE 



IBM 



P-N 



»«539 



TYPE 11)0 



AA75I 



(CPU) NOT CS TRIG 



(I/O) CHANNEL CS BEQ IVL 1 



CS 



ICPU) SET INTERRUPT SP 



HH 



TRIO 1 *— j T] " ^"^ ' \ 



KH2n 



(CPU) CS IVLS 



(CPU) X-2 



I CPU X7 



CR 



(CPU' PHASE A 



FA 1 91 



: 1/0 BLOCK CLOCK ADV 



OR 



TU 



FAigi 



FA191 



X CLOCK ADV 



(CPU) CS LVL I 



(A3) CS LVL 1 



X CLOCK ADV SAMPLE 



DN201 



FA) 91 



( I /O) ChAN ADDR BIT 



(1/0) CHAN ADDR BIT 1 



CPU 



STORAGE AOOR BIT 



FA131 



■^ 



STORAGE ADDR BIT I 



FAI31 



(I/O) CHAN ADDR BIT ]U 



(I/O) CHAN ADDR BIT 15 



'=E} 



STORAGE AODR BIT )'4 



FAHtl 



^ 



STORAGE ADDR BIT IS 



FAl'4l 



ADDRESS REG. 



(CPU) INT LVL n.0 



(CPU) INT LVL TKI 1 




OR 










INHIBIT CS RBI 










(CPU) CS LVL TRl r~ 










(CPU) CS LVL TR2 


FA191 



(l/O) CHAN INT REQ LVL 2 



Oft 



LVL 2 



(CPU) HOT INT 
LVL OR i 



FA171 



H\-<- 



(I/O CHAN INT Kid LVL 3 

FA171 iHI" 



(I/O) CHAN INT Kid LVL >* 



{ I/O) CHAN INT REQ LVL 5 



(CPU) SET INTERRUPT SP 



fWi fHM '^ 
0—1 

FAI71 I 



FF 



KM311 



INT LVL 2 



KM3 1 1 I NT REQ LVL 2 



LVL 3 



(CPU) NOT INT 
LVL 0.1.2 



FF 



KM3I1 



INT LVL 3 



PLOTTER 



KM} 11 I^HSP 



LVL U 



(CPU) NOT INT 
LVL 0.1,2,3 



FF 



KM32I 



INT LVL ^ 



KM321 



(CPU) NOT INT 
LVL 0.1.2.3.'* I , 
LVL S 1 . I '"■f '•V'- 5 



*Hh 



(CPU) XIO SENSE IL5W 

(CPU) PROGRAM STOP LATCH 
(CPU) PROGRAM TRACE | OR 



DC RESET 



FF 



KM321 



8 



KM32 1 



FILE ILSW BIT C 



FA191 



PLOTTER ILSW BIT 



FAigi 



V 1/0 



CONSOLE ILSW BIT 



FA19I 



(I/O) CHAN WRITE GATE 



XIO El 1 


TO- 


.T2-T'.-T6 (4 LINES) 


XO- 


■X2-Xit-X6 Ci LINES) 


PHASE A 


CS LVL 1 


CPU PARITY STOP 


METER OUT 


METER IN 



(I/O) AOV 
I/O ENTRY 



(CPU) X3 



FA20I 



(A3) CS LVL I 



i/0 



(I/O) CHAN 
DATA IN BIT 



(I/O) CHAN 
DATA IN Bl 



I/O TO B SP 



FA201 



OR 



I/O BIT I 



^±11 



FAJ5» 



BBI21 



CHAN DATA 
ENTRY GATE 



N . . ENTRY GATE | 1 , , 

IT 1 A H-{or| 



I/O BITl^ir^A" 



FAI5I 



BB121 



B REG CHAN DATA 
OUT BIT 



FF 



RB10I 



(CPU) RUN TR 



(CPU) CS LVLS 



OR 



CLOCK OUT 



KWIOI 



(I/O) CHAN 
DATA I 



^*^, ,, (1 1 I J 1 I/O BIT \U 

N aiT Iti ' I A [ORp 

irr. BBi'4i 



-HK 



FA161 



FF 



RB111 



CHAN DATA 
OUT BIT 1 



FF 



RB26I 



CHAN DATA 
OUT BIT \U 



(I/O) CHAN DATA W7Tir-[ 7|— [g ]'^° ''' '^^ " 

j— r. BBUi 



FA 161 



RB271 



CHAN DATA 
OUT BIT 15 



DATE 



AUG 66 



22APR68 



EC NUMBER 



i*]se\UA 



I* 19675 



DATE 



EC NUMBER 



SAC UNIT DATA AND 



CONTROL DIAGRAM 



DATE 



P/N 



TYPE 



223 1 S**? 



1131 



FAi»01 



MO 



10 



11 



12 



13 



11. 



siCHAL nmt 



XIO £-1 CYCLE 



CORE WORD IN B REG 



ADDR IN B REG 



CHANNEL WRITE GATE 
(XIO READ ONLY) 



I/O BUSS TO B REG XFER 
(XIO READ ONLY) 



CHANNEL WRITE GATE 
(XIO SENSE) 



I/O BUSS TO B REG XFER 
(XIO SENSE) 



CYCLE-STEAL REft 



CYCLE-STEAL LVL 1 



CYCLE-STEAL ADDR GATE 



CHANNEL WRITE GATE 
(I/O TO STORAGE ONLY) 



LOGIC PACE 



FAIOIAMlt 



FAI8IBH4 



FA181BH<» 



FAlOIAL't 



FA201SKl| 



FRl8l6Hl« 



I/O BUSS TO B REG XFER 
(I/O TO STORAGE ONLY) 



BLOCK CLOCK AOV 
(IF REQUIRED) 



BLOCK CLOCK LATCH 



FAlSlBPi* 



TEST Mint 



8-AIN6007 



B-B1B6012 



B-B1B6D12 



B-BIM7D12 



B-B1C6D06 



B-B1660I2 



LVL 



B-A1C7D09 



FA19IARU 



B-A1H7D05 



•^•rO". °. V. ^.iAj.'* I 5 ,>xJ^i.O , »,, 2^aA.,NAu.^. 1 ^.°, I ' 1 2 . 3 , r, 5 , 6 , 7 , , I , 2 , 3 , i. , 5 , 6 , 7, 






I 



\ 



I 



--♦ -. - .+ 



Utrri-llfltHrH- 



J-^ 



NOTE 2 



-r-t • •- 



. •- , -- I ; . *-- t 



j-r-j-— i; 

• ♦ ^ :• • - - 



i I'l 



r 



.,J2-7»2 jiSEt- 



-X0-| WOTE I ■ , . . I X6 



XO 



r 



X7 



I 



■' • t ■ 






,-;... ..-J..-. 



rnti 



r 



I 



•NOTE'* 



•CLOCK CAN BE BLOCKED AS LONG AS MEtOf 



.A. 



' '' . '.■■ " IT" i ~ : ■ ' ' "! "li 



e^ 









IJ.-PHA 



< . 4^.^.4-».^-_ ■ 



art 




i-i- » i-f— +-♦— » •--••< ■• * * • ' • • • • • ■ 

4 i - i i -■•--••■••••■•• - 






• Ht+"^^ " t ' ■ + •■^'-' • • • - -^ - - --- - 

4-^4-+ •«•*■• ■'-^ -. - ^ ................ • .....-., 

ij. r-i-i-i4-i— 4 f — • • • •• • • • ■ — ; - 



NOTES : 

1 . ALL TIMINGS SHOWN ARE IN REFERENCE TO SIGNALS AT THE 
CPU DRIVERS I TERMINATORS. 

2. DOTTED LINES INDICATE MAXIMUM ALLOWABLE TIME SIGNAL 
CAN BE IN CPU. 

3. aCLE-STEAL REft MAY BE RESET ANYTIME FROM XO TO 
LEADING EDGE OF X6. 

k. CLOCK MAY BE BLOCKED AT X2 OR X7. 



OPERATIOW 

XIO INITIATE READ 
XtO INITIATE WRITE 
XIO READ 
XIO WRITE 
XIO SENSE 1 
CYCLE-STEAL , 



LINES IWWOIVEP 

1.2.3 

1.2.3 

1.2.3.1.5 

1.2.3 

1.2.6.7 

8, 9. 10. II. 12. 13. li* 



DATI 



AUG 66 



I2APR68 



K NUMUI 



iil961<tA 



i*^9(>7S 



OATt 



K MUMMI 



SAC TIMING 



DATI 



P/M 



2231350 



tTH 



FA701 



f 



JZ 



r/Q 


StCMAl. NAME 


LOGIC PACE 


TEST POItCT 


LWL 




XIO START WRITE 










RCV MODE 


FC311 TBif 


C<AIB6B07 


i 




CLEAR TO SENO-NOTE 3 

(FROM DATA SET) 


FC361 AMfc 


C.JMD2D0'* 


" I 




CLOCK GATE 


FCUl AUl 


C>A1G1»B13 


* 


5 


CHAR COMPLETE 


FC61«1 BM2 


C-A1F7D09 


* 


6 


RESET XMIT SERIALIZER 


FC?**! BC2 


CWV1C7D11 




7 


GATED 11 


FC&lil f&U 


C-A1B6802 


- 


8 


BFR LOAD TRIGGER 


FCT'jI API 


C-A1G'»602 


■f 


9 


CHAR PHASE FL 


FC531 BMl 


C-A1LAD07 


4- 


10 


XFER SYN REG TO XMIT SER 


FCy**! AY2 


C'AICTDOU 


- 


11 


WRITE RESPONSE INTR 


FC351 AL2 


CWMK5B09 


♦ 












IJ 


XMIT SHIFT SPO 


FC361 BV2 


CWV1H2D0(» 


- 


13 


XMIT n 


FCt3I BHlt 


CWM628I2 


- 































































TURN AROUND NOTE 1 



1 CLOCK CYCLE - NOTE 2 
(1 BIT TIME) 



Li 



XMIT 

SER 

EMPTY 



±J1 



XMIT 9 I I XMIT 9 



±L 



Jl 



NOTE U. 



1 CLOCK CYCLE - NOTE 2 
(I BIT TIME) 



-il -it 



-ii Ih- 



-ih 



ll 



^^ 



■ii — ii- 



■ii ih 



XMIT 
SER 

EMPTY XMIT 9 I I XMIT 9 



Jl 



-ii—H- 

-ii — -ih 



Jk. 



.LLilTLlL 



-ih 



^^ 



-?^ 



-it 



-ih—ih 



jlLlL 



-ii ih 



m 



-it—ih 



-ih—it 



Jl 






11:-: 



MOTES: 

1. 200 MS TURNAROUND TIME FROM DATA SET IF 2 WIRE 

2. 1 CLOCK CYCLE TIME 600 BAUD IS 13.3 (iSEC 

1200 BAUD IS 6.6 ttSEC 
2000 BAUD IS — iiSEC 
2'»00 BAUD IS 3.3 ItSEC 

3. CLEAR TO SEND IS ALWAYS ACTIVE DURING SCA OPERATION IF k WIRE 

<«. TIME WILL VARY FROM ZERO TO MAXIMUM OF 8 BIT TIME (OR 6 OR 7 IF 6 OR 7 BIT FRAME) BECAUSE 
CLEAR TO SEND IS ASYNCHRONOUS TO XMIT CLOCK 



RED 



OATI 



SEP 66 



DEC 66 



2ZAPR68 



K NUMtn 



U19632 



t<l96i»it 



^19675 



DAH 



K NVMMt 



SCA START WRITE TIMING BSC, 



5TR. 2 OR J* WIRE 



OATI 



P/*< 



TTft 



2231301 



1130 



FC702 



PREVIOUS 
CHARACTER 



NO 


SI6NAL NA^C 


L06IC PAGE 


TEST POIHT 


LVL 


1 


TRANS LINE (LINE BIT) 


FC«3IALii 


C-AIG6B10 


+ 


2 


XniT MODE 


FC3IIAX1 


C-AIE3D02 


+ 


3 


RESET XMIT 


FC7«I»M 


C-A1C2B08 


+ 


U 


CHAR PHASE 


FC531»»tl 


C-A1L'»D07 


+ 


5 


CHAR COHPLETE 


FCMIM2 


C-A1F7D09 


*■ 


6 


GATED XhiT 11 


FCMlASlt 


C-A1B6B02 


- 


7 


SET WR RESP 


FCMIMfi 


C-A1L2B10 


- 


8 


BFR. LOAD TOR 


FCT'ilAPl 


C-AIG^B02 


* 


9 
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KBD SS Z 



KbD RESTORE 



K6D-TV/R INTERRUPT LVL U 



XIO SENSE ILSW 



XIO SENSE DEVICE 



XIO CONTROL 



XIO SENSE RST 15 



KBO SELECT 



KBD DATA (A OR B) 
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XPI2I 
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BRUSH 


BIT 


2 


9 


3 


10 


k 


n 


5 


12 


6 


«3 


9 


Id 



OR 



n. 
osw 

• IT 
3 



OR 



XPIOl 
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.LAST CARD 
TO OSW 



NOT LAST CARD 
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